Photodetectors with broadband optical response have promising applications in many advanced optoelectronic and photonic devices. Especially, those with the detection range up to midinfrared at room temperature are very challenging and highly desired. Recently, Weyl semimetal has been discovered and proposed to be favorable for photodetection since in general it breaks Lorentz invariance to have tilted chiral Weyl cones around Fermi level, which leads to chirality dependent photocurrents at arbitrarily long wavelength. Furthermore, the linear dispersion bands in Weyl cones result in very high carrier mobility and much reduced thermal carrier compared with the parabolic ones in narrow-gap semiconductors. Here, we report that the Weyl semimetal TaAs based photodetector can operate at room temperature with spectral range from blue (438.5 nm) to mid-infrared (10.29 μm) light wavelengths and the responsibility and detectivity is more than 78 μA W -1 and 1.88×10 7 Jones, respectively. This is the first photodetector made by a Weyl semimetal and shows its promising in room-temperature midinfrared photodetection.
Introduction
The photodetectors which can convert the light to electric signals have attracted many interests since the discovery of photoelectric effects in 1890s [1] [2] [3] [4] [5] [6] . Those with broadband optical response, ranging from ultraviolet, through visible to infrared and even terahertz, are of fundamental significance for many applications, such as imaging, sensing systems, environmental monitoring, optical communications and analytical applications [7] [8] [9] [10] [11] [12] [13] . According to the photodetection theory 14 , the semiconductors with band gap smaller than the photon energy of incident light can have their electrons excited from the valance bands to conduction bands to achieve the photoresponse, which boosted the development of photodetectors based on narrow-gap semiconductors such as HgCdTe, PbS and PbSe for the detection of broadband lights, especially the mid-infrared photons 15, 16 . However, for semiconductors with band gap comparable with or smaller than the mid-infrared light, thermal carriers at room-temperature would generate large dark currents overwhelming the photo-generated current, which limits the operation of photodetectors fabricated with narrow-gap semiconductors in high cost cryogenic temperature. This presents a big challenge for the photodetection in the midinfrared range at room-temperature.
Recently, graphene emerges as a promising candidate for ultra-broadband photodetectors due to its gapless band structure and quite large carrier mobility ( 
Results and Discussion
The absorption spectrum of the Weyl semimetal TaAs in the wavelength range from 400 nm to 14 μm was characterized at room temperature as shown in Figure 1a According to the mechanism of photoelectric effect, the photocurrent can be described as
where A is the cross section area of the active layer; V is the applied bias; q is the unit electron charge (1.6 × 10 −19 Coulombs); μ is the carrier mobility; Δn is the photongenerated carriers density; Pinc is the incident optical power; hv is the photon energy; η is the quantum efficiency (i.e., the number of carriers generated per photon). The absorptance of Weyl semimetal TaAs shows a downward trend with the decrease of incident photon energy, while the amount of incident photons increases under the same light power in the meantime. We think that the photon-generated carrier density depending on the wavelength is a result of several effects, such as the quantum efficiency, thermal effects and relaxation time of the electrons in conduction band.
Therefore, the photocurrent was observed to attain a minimum value at the wavelength of 2.82 μm and to show a non-monotonic trend over the wavelength range from 438. 
Where PLight is the illumination light power and Idark is the current in dark. Rλ has the unit of μA W -1 and D* has the unit of Jones.
According to the equations (2) 
